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生存期，Dex 组生存期相对离散，而 Fen组排斥时间点较为集中，多在 8天左右
出现排斥。移植物病理检测发现，三组移植物淋巴细胞浸润呈现明显差异，Fen
组移植物内淋巴细胞明显低于其余两组。MLR 试验结果显示：移植术后 4 天，
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抑制效应均减弱。流式细胞检测发现，移植术后 4天，Dex 组 B细胞数量降低，


























Background:  Transplantation is the only cure for end stage organ disease. 
Recent improvements in operative technique and immunosuppression have increased 
the first year graft survival nearly 90% or above, and over 70% at 5 years in solid 
organ transplantation. Immune regulation and suppression are most important strategy 
to prevent rejection of transplanted tissue or organs.  Surgical pain could changes in 
proinflammatory and anti-inflammatory balance which potentially affects immune 
responses following transplantation. During a post-operative intensive care period, 
recipients of transplant organs/tissue receive not only immunosuppressive drugs but 
also drugs to provide sedation and analgesia. The aim of this study was to determine 
whether dexmedetomidine hydrochloride and fentanyl which are most commonly 
used as a sedative or an analgesic medication by intensive care have 
immunomodulatory effects in the induction period following heart transplantation.  
Materials and Methods: We first check if there are any immune changes on 
lymphocyte with dexmedetomidine hydrochloride or fentanyl in vitro (Study 1). 
Second, we determined equianalgesic doses of Dexmedetomidine hydrochloride and 
Fentanyl by antinociception tests in a murine model. Then we utilizing the dose 
determined in the first study, we assessed immunosuppressive effects of 
Dexmedetomidine hydrochloride and Fentanyl in vitro by MLR (Study 2). In the third 
study, Dexmedetomidine hydrochloride or Fentanyl was injected intraperitoneally (ip) 
as a single treatment in mice at the time of heterotopic heart allografts. Beating of the 
heart allografts and body weight of recipients were assessed daily and heart allografts 
were histologically either at day 4, day 6 or at the time of cessation of beats (Study 3).  
As the fourth study, we examined immunologic status of recipient’s sera, spleen and 
lymphonodes as well as heartc allografts on post-transplant day 4 and day 6. 
Proinflammatory cytokines were assessed by cytokine ELISA (Study 4).  
Results: Study 1: Doses were divided at lower dose, middle dose and high dose 
(n=xx). In the low dose group, Dexmedetomidine hydrochloride at 10ug/kg and 
Fentanyl at 0.125mg/kg had minimal sedative effects in mice. Middle dose group at 
30ug/kg of Dexmedetomidine hydrochloride and 0.25mg/kg of Fentanyl, ip had 















Dexmedetomidine hydrochloride ip (high dose) had longer time sleeping/sedative 
period which appeared not to be practical for heterotopic heart transplant studies.  
Study 2: Fentanyl at 0. 25mg/kg or above significantly reduced IFN-γ expression 
levels and inhibited lymphocyte proliferation in both a mixed lymphocyte reaction 
(MLR) and flow cytometry test. In contrast, Dexmedetomidine hydrochloride had 
minimal inhibitory effects on T cells but strong inhibition in B lymphocyte at the low 
dose in Recipient. 
Study 3:  A total 16 Balb/C mice received allogeneic hearts heterotopically. 
Based upon Study 1；3 recipients received Dexmedetomidine hydrochloride at 
30ug/kg ip. 3 received Fentanyl at 0.25mg ip daily until cessation of heart graft 
contraction. In addition, 3 recipients of each group were sacrificed at day 4 to assess 
immunological and histological examination. 6 received neither as a control. No 
immunosuppressive drug was given in all. Control mice rejected heart grafts by day 6 
and mean at day 6.3. Heart allografts in recipients treated with dexmedetomidine at 
30ug/kg ip maintained their grafts up to day 10 and mean at 8.5 days.  Recipients 
treated with Fentanyl at 0.25mg had graft survival up to 11 days and mean at 8 day. 
Notably, heart graft had only minimal cardiac allografts vasculopathy (CAV). Study 4:  
Fentanyl had lower expression of IL-2 and IFN-γ in the heart grafts than those seen in 
heart grafts treated with dexmedetomidine hydrochloride at the equianalgesic dose.  
Summary and Conclusion: A administration Fentanyl at day 4 markedly 
inhibited Th1 inflammatory cytokines and lymphocyte proliferation that could 
resulted in minimal CAV lesions in the induction period following transplantation 
both in vitro and in vivo. Dexmedetomidine hydrochloride had minimal effects on 
Th1 cytokine and cardiac graft survival with development of CAV.   
 
Keywords: Cardiac allotransplantation; Acute rejection; Dexmedetomidine 
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分 B 细胞亚型[3]有参与移植免疫抑制的作用。初始 T 淋巴细胞又叫作未致敏 T
细胞，在胸腺中发育成熟并经历阴选阳选后迁移至外周淋巴组织，处于相对静止
状态，表面表达：CD4、TCR/CD3、CD28、CD62L、CCR7 等表面分化抗原，
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